The effects of hemoglobin glutamer-200 and iNO on pulmonary vascular tone and arterial oxygenation in an experimental acute respiratory distress syndrome.
Hemoglobin-based oxygen carriers (HBOC) have been developed as an alternative to blood transfusions. Their nitric-oxide-scavenging properties HBOC also induce vasoconstriction. In acute lung injury, an excess of nitric oxide results in a general vasodilation, reducing oxygenation by impairing the hypoxic pulmonary vasoconstriction. Inhaled nitric oxide (iNO) is used to correct the ventilation perfusion mismatch. We hypothesized that the additional use of HBOC might increase this effect. In a rodent model of ARDS we evaluated the combined effect of HBOC and iNO on vascular tone and gas exchange. ARDS was induced in anaesthetized Wistar rats by saline lavage and aggressive ventilation. Two groups received either hydroxyethylstarch 10% (HES; n = 10) or the HBOC hemoglobin glutamer-200 (HBOC-200; n = 10) via a central venous infusion. Additionally, both groups received iNO. Monitoring of the right ventricular pressure (RVP) and mean arterial pressure (MAP) was performed with microtip transducers. Arterial oxygenation was measured via arterial blood gas analyses. Application of HBOC-200 led to a significant increase of MAP and RVP when compared to baseline and to the HES group. This effect was reversed by iNO. The application of HBOC and iNO had no effect on the arterial oxygenation over time. No difference in arterial oxygenation was found between the groups. Application of HBOC led to an increase of systemic and pulmonary vascular resistance in this animal model of ARDS. The increase in RVP was reversed by iNO. Pulmonary vasoconstriction by hemoglobin glutamer-200 in combination with iNO did not improve arterial oxygenation in ARDS.